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REMARKS 

Applicants submit this Amendment in response to the non-final Office Action 
mailed August 4, 2006, the period for response to which has been extended through 
February 4, 2007, by a petition for a three-month extension of time and associated fee 
filed herewith. Applicants respectfully traverse all pending objections and rejections and 
request reconsideration of the application, as amended. 

Claims 22-44 are pending in this application, of which claims 22 and 35 are 
independent. In this response, Applicants have amended claims 22, 24, and 35 for 
purposes of clarity. The Examiner rejected claims 22, 24, and 36 under 35 U.S.C. § 
1 12 as being indefinite and failing to provide enablement for making the invention. 1 The 
Examiner also rejected claims 22-27 and 29-30 under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 6,400,508 to Liu ("Liu") and rejected claims 35-36 under 
35 U.S.C. § 103(a) as being obvious over Liu in view of U.S. Patent Application 
Publication 2002/0027472 to Lee et al. ("Lee"). The Examiner identified allowable 
subject matter in claims 28, 31-34, and 37-44 and suggested that these claims would be 
allowable if they were rewritten in independent form so as to overcome the pending 35 
U.S.C. § 112 rejections. 

Rejections Under 35 U.S.C. 5 112 

The Examiner has rejected claims 22, 23, and 36 under 35 U.S.C. § 1 1 2, ffij 1 , 2 
because the phrase "being adapted for obtaining a transition between the half-wave 

1 Although claim 36 has been rejected under 35 U.S.C. § 1 12, the claim recitation at 
issue is recited in independent claim 35, and not claim 36. For this reason, Applicants 
believe that the Examiner made a typographical error and intended to reject claim 35 
rather than claim 36 under 35 U.S.C. § 1 1 2. 
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retarder behavior and the full-wave retarder behavior in a frequency range lower than or 

equal to 40% of the period of said transfer function" is allegedly improper since the 

Examiner reasons that frequency and period have reciprocal units. While the 

Examiner's concern may be well founded in other contexts, Applicants respectfully 

disagree that these terms have reciprocal units as recited in claims 22, 23, and 35. 

First, Applicants note that a function is "periodic" when it repeats after a fixed 
interval (period) of its independent variable. 2 Thus, by definition, if a function is periodic 
in frequency (or "frequency periodic"), then the function will repeat after a fixed 
frequency interval. For example, FIG. 33a in the Applicants' specification shows a 
graph of an exemplary "frequency periodic" transfer function in which the value of the 
function repeats after a fixed interval of normalized frequency ("v/A"). See specification, 
p. 52, II. 2-3 ("Figure 33a shows a periodic transfer function versus frequency v 
normalized on the frequency period A of a stack of birefringent waveplates.") 

Independent claims 22 and 35 each recites, among other things, "at least a first 
wavelength selective reciprocal polarization rotator having a half-wave retarder behavior 
for a first group of optical frequencies and a full-wave retarder behavior for a second 
group of optical frequencies, according to a substantially frequency periodic transfer 
function " (emphasis added). Accordingly, the claimed "frequency periodic transfer 
function" is periodic in frequency , and thus repeats itself over a fixed frequency interval, 
or "period." 



2 The word "periodic" is defined as "(of a function) having a graph that repeats after a 
fixed interval (period) of the independent variable." Random House Webster's 
Unabridged Dictionary (2 nd Ed. 1998), p.1440. 
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In view of the foregoing, Applicants submit that the "period" of the claimed 
"frequency periodic transfer function" is measured in terms of frequency and, thus, may 
be compared with any frequency range. For at least this reason, Applicants submit that 
"to obtain a transition between the half-wave retarder behavior and the full-wave 
retarder behavior in a frequency range lower than or equal to 40% of the period of said 
transfer function," as recited in amended claims 22, 24, and 35, does not require 
inconsistent units of period and frequency as suggested by the Examiner. See Office 
Action, TCI 3-4. Consequently, Applicants submit that the pending 35 U.S.C. § 1 12 
rejections rely on an improper basis and should be removed. 

Rejections Under 35 U.S.C. § 102(b) 

Applicants respectfully traverse the rejections of claims 22-27 and 29-30 under 
35 U.S.C. § 102(b) as being anticipated by Liu. In order to properly establish an 
anticipation rejection under 35 U.S.C. § 102(b), each and every element of the claims at 
issue must be found in the applied prior-art reference, either expressly or under 
principles of inherency. Furthermore, "[t]he identical invention must be shown in as 
complete detail as is contained in the ... claim." See M.P.E.P. § 2131, quoting 
Richardson v. Suzuki Motor Co., 868 F.2d 1126, 1236, 9 U.S.P.Q.2d 1913, 1920 (Fed. 
Cir. 1989). 

Consider independent claim 22, as amended, which calls for a combination 
including, for example, a "bidirectional isolating device comprising... at least a first non- 
reciprocal polarization rotator arranged for rotating a polarization of a signal of 
substantially 45°± k-90°, wherein k is a non-negative integer" and "[a] first wavelength 
selective reciprocal polarization rotator comprising a predetermined number of at least 
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five birefringent elements having a predetermined thickness and orientation, so as to 

obtain a transition between the half-wave retarder behavior and the full-wave retarder 

behavior in a frequency range lower than or equal to 40% of the period of said transfer 

function." Applicants respectfully submit that Liu cannot anticipate Applicants' 

independent claim 22, as presently amended, because Liu fails to teach or suggest at 

least (a) "a first non-reciprocal polarization rotator," (b) "first wavelength selective 

reciprocal polarization rotator," or (c) "transition between the half-wave retarder behavior 

and the full-wave retarder behavior...," as recited in Applicants' amended claim 22. 

A. Liu fails to teach or suggest at least a "bidirectional isolating device 
comprising... a first non-reciprocal polarization rotator," as claimed. 

Liu teaches an optical interleaver including "a group of optical elements for 
decomposing the input light beam into a first light beam including a first set of 
wavelengths represented by M , A3, X5, . . . , A,n and a second light beam including of a 
second set of wavelengths represented by A,2, A4, A,6, . . . , Xn-1 ." Liu, Abstract. Liu 
discloses only a unidirectional optical path, i.e., from an input port 11 to the output ports 
13 and 14, for decomposing the input light beam into the first and second output beams. 
See Liu, FIGS. 1 and 2A (showing a unidirectional path through the disclosed optical 
elements). Liu does not appear to contemplate bidirectional devices. 

Because Lju teaches only a unidirectional optical path (FIGS. 1 and 2A), Liu does 
not contemplate whether its disclosed optical elements exhibit reciprocal or 
non-reciprocal optical properties. That is, the unidirectional path in Liu is not affected by 
whether an optical element rotates polarizations of an opposing light beam in the same 
direction (non-reciprocal rotation) or opposite direction (reciprocal rotation) as light 
propagating along the unidirectional path. For this reason, Liu appears to be completely 
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silent regarding the use of reciprocal and non-reciprocal polarization rotators. In fact, 

neither the word "reciprocal" nor "non-reciprocal" (or variants thereof) appears to be 

present in the Liu disclosure. 

In contrast, Applicants' amended independent claim 22 specifically recites a 

" bidirectional isolating device comprising... a first non-reciprocal polarization rotator." 

The non-reciprocity of the first polarization rotator (also called a Faraday rotator in the 

specification) is briefly described, for example, at page 14, lines 17-19 of the 

specification, and corresponds to the fact that the polarization rotation direction does not 

depend on the direction of an incoming signal. Thus, if a ray of light is passed through 

the claimed "non-reciprocal polarization rotator" and reflected back through it, the 

rotation would double. On the contrary, if a ray of light is passed through a reciprocal 

polarization rotating material and reflected back through it, the polarization rotation 

would be nullified. 

In summary, Liu cannot anticipate or render obvious Applicants' independent 
claim 22, as presently amended, because Liu fails to teach or suggest at least a 
"bidirectional isolating device comprising... a first non-reciprocal polarization rotator," as 
claimed. 

B. Liu fails to teach or suggest at least "fal first wavelength selective reciprocal 
polarization rotator comprising a predetermined number of at least five 
birefringent elements," as claimed. 

Liu also fails to teach or suggest at least a "first wavelength selective reciprocal 
polarization rotator comprising a predetermined number of at least five birefringent 
elements having a predetermined thickness and orientation" as recited in Applicants' 
amended independent claim 22. 
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At paragraph 6 in the Office Action, the Examiner asserts that Liu discloses a 
wavelength selective reciprocal polarization rotator (WSWP 3), and that "the WSWP 
comprises a predetermined number of at least five birefringent elements with 
predetermined thickness and orientation." 3 The Examiner did not specify what part of 
the Liu specification discloses that the WSWP 3 has at least five birefringent elements. 
Applicants have carefully analyzed the Liu disclosure and respectfully submit that Liu 
does not appear to teach or suggest "at least five birefringent elements," as the 
Examiner suggests. 

Instead, Liu appears to disclose that the WSWP 3 consists of two optical 
elements, and not "at least five birefringent elements" as claimed. Specifically, the 
WSWP 3 (Wavelength Selection Wave Plate) is described in Liu as being "a type of a 
Lyot filter" which is "designed as a half wave plate for certain wavelength M and a full 
wave plate for a desired adjacent wavelength X2" Liu, col. 5, II. 4-7. Liu specifies that 
"the [WSWP 3] wave plate consists of two types of crystals with different optical 
properties versus thermal effects." Liu, col. 5, II. 18-20. FIG. 2A in Liu expressly shows 
these two elements within the WSWP 3 — a thin element on the side of glass plate 2 
and a thicker element on the side of birefringent crystal 4. Liu further discloses another 
WSWP 5, which is described to be "identical to wave plate 3." Liu, col. 5, line 22. Like 
the WSWP 3, the WSWP 5 also consists of two optical elements (as shown in FIG. 2A). 



3 The Office Action contains a number of statements reflecting characterizations of the 
related art and the claims. Regardless of whether any such statement is identified 
herein, Applicants decline to automatically subscribe to any statement or 
characterization in the Office Action. 
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In addition, the embodiment shown in FIG. 1 of Liu teaches wavelength filters 61 
and 62, each having four waveplates. Again, this disclosed embodiment likewise fails to 
teach or suggest Applicants' claimed "at least five birefringent elements." Applicants 
have also considered U.S. Patent No. 5,694,233 to Wu et al. ("Wu"), which Liu 
incorporates by reference at col. 1 , II. 62-67. FIGS. 2A-B and 3A-B in Wu appear to 
disclose filters 61 and 62 having three waveplates {see also Example 1 described in 
Wu , which specifically teaches "three lithium niobate waveplates.") 

In short, Applicants submit that claim 22, as amended, is neither anticipated nor 

rendered obvious in light of the teachings in Liu because Liu fails to teach or suggest at 

least a "first wavelength selective reciprocal polarization rotator comprising a 

predetermined number of at least five birefringent elements having a predetermined 

thickness and orientation" as claimed. 

C. Liu fails to teach or suggest at least "a transition between the half-wave 
retarder behavior and the full-wave retarder behavior in a freguencv range 
lower than or egual to 40% of the period of said transfer function," as claimed. 

Liu fails to teach or suggest a "frequency periodic transfer function," and 
therefore cannot anticipate or render obvious at least "a transition between the half- 
wave retarder behavior and the full-wave retarder behavior in a frequency range lower 
than or equal to 40% of the period of said transfer function," as recited in Applicants' 
amended claim 22. Indeed, the Examiner does not cite to any portion of Liu as teaching 
or suggesting the Applicants' claimed "a transition between the half-wave retarder 
behavior and the full-wave retarder behavior..." 

Instead, the Examiner argues that "the clause 'adapted for obtaining a transition 
between the half-wave retarder behavior and the full-wave retarder behavior in a 
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frequency range lower than or equal to 40% of the period of said transfer function' is 

essentially a statement of intended or desired use. Thus, these claims as well as other 

statements of intended use do not serve to patentably distinguish the claimed structure 

over that of the reference." Office Action, U 6. 

In this response, Applicants have amended claims 22, 23, and 35 to remove the 
"adapted for" language that apparently formed the basis for the Examiner's intended 
use argument. For example, amended independent claim 22 currently recites, among 
other things, "said first wavelength selective reciprocal polarization rotator comprising a 
predetermined number of at least five birefringent elements having a predetermined 
thickness and orientation, so as to obtain a transition between the half-wave retarder 
behavior and the full-wave retarder behavior in a frequency range lower than or equal to 
40% of the period of said transfer function." Applicants respectfully submit that this 
amended claim recitation positively recites structural limitations of the claimed invention 
and, therefore, does not constitute an "intended or desired use," as alleged in the Office 
Action. Accordingly, Applicants submit that the Examiner's intended-use argument is 
now moot and should be withdrawn. 

Rejections Under 35 U.S-C. § 103(a) 

Independent claim 35, as presently amended, although different in scope from 
Applicants' amended independent claim 22, recites similar claim language and is thus 
allowable for at least the same reasons. In the Office Action, the Examiner rejected 
independent claim 35 as being obvious over Liu in view of Lee . See Office Action, fflf 7- 
8. However, Applicants respectfully submit that Lee fails to remedy the above-noted 
deficiencies in Liu. 
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Lee teaches "a multi-stage bidirectional optical amplifier that amplifies counter- 
propagating signals at the same time." Lee , Abstract. The optical amplifier in Lee does 
not appear to include any polarization rotator elements, let alone any reciprocal or 
non-reciprocal polarization rotators as recited in Applicants' independent claim 35. In 
fact, it appears that the words "rotate," "rotator," "rotating," etc. (or their variants) are 
entirely absent from the Lee disclosure. Apparently aware of these shortcomings in 
Lee, the Examiner relied on Lee solely for its alleged disclosure of "an optical amplifier, 
including a pumping system providing pump power to an amplifying optical medium." 
Office Action, 8. Thus, the Examiner apparently acknowledged that Lee fails to teach 
or suggest claim recitations missing from Liu, such as, for example, Applicants' claimed 
"first non-reciprocal polarization rotator arranged for rotating a polarization of a signal of 
substantially 45°± k-90°, wherein k is a non-negative integer" and "first wavelength 
selective reciprocal polarization rotator comprising a predetermined number of at least 
five birefringent elements having a predetermined thickness and orientation, so as to 
obtain a transition between the half-wave retarder behavior and the full-wave retarder 
behavior in a frequency range lower than or equal to 40% of the period of said transfer 
function," as recited in amended claim 35. 

Dependent Claims 23-34 and 36-44 

Claims 23-34 and 36-44 depend on independent claims 22 or 35 and are 
therefore allowable for at least the same reasons. 
Conclusion 

The preceding remarks are based only on the arguments in the Office Action, 
and therefore do not address patentable aspects of the invention that were not 
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addressed by the Examiner in the Office Action. The claims may include other 
elements that are not shown, taught, or suggested by the cited art. Accordingly, the 
preceding remarks in favor of patentability are advanced without prejudice to other 
bases of patentability. 

In view of the foregoing amendments and remarks, Applicant respectfully 
requests reconsideration and reexamination of this application and the timely allowance 
of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to our deposit account 06-0916. 



Respectfully submitted, 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



Dated: January 19, 2007 




Stephen E. Kabakoff 
Reg. No. 51,276 
(404) 653 6477 
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